ir 



23/5/2 

DIALOG (R) File 351 :Derwent .WPI 
(c) 2001 Derwent Info Ltd. All rts . reserv. 



I© 



012976397 

WPI Acc NO: 2000-148246/200014 

XRAM ACC No: COO - 046607 
Express and purification of human serum albumin in Pichia pasters - 
comprises the construction of recombined expression plasmid PPKQ-HSA yJfc 
(Human serum albumin) vj* 

Patent Assignee: SHANGHAI INST BIOCHEMISTRY CHINESE ACAD (SHAN-N) 

Inventor: QIU R; WU X; YUAN Z 

Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind • Date Applicat No Kind Date Week 

CN 1235981 A 19991124 CN 98110844 A 19980515 200014 B 

Priority Applications (No Type Date) : CN 98110844 A 19980515 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
CN 1235981 A 1 C07K-014/765 



0 



o 

X5 



Abstract (Basic) : CN 1235981 A 

The expression and purification method for human serum albumin in 
Pichia pasters of the present invention features the construction of 
recombined expression plasmid PPKQ-HSA and the high-efficiency 
separation and purification of expressed HSA. The method can obtain 
sample purity higher than 99%. 

Dwg . 0 

Title Terms: EXPRESS ; PURIFICATION; HUMAN; SERUM; ALBUMIN; PICHIA; COMPRISE 

; CONSTRUCTION; RECOMBINATION; EXPRESS; PLASMID; HUMAN; SERUM; ALBUMIN 
Derwent Class: B04; D16 

International Patent Class (Main) : C07K-014/765 
International Patent Class (Additional) : C12N-001/19 
File Segment: CPI 







p ^ rhXP; I a-ff inES E3^ ioi-iriTic+tf EL 


LjI J int. Ul 

C07K 14/765 


[12] MtflMMHMM! 


[21] 


84 

98110844.X 


[43]fl?F0 1999 ¥11^240 


[11]^3F* CN 1235981A 


[22]** B 98.5.15 [21]*** 98110844.X 








fctf: 200031 ±*&TWSPH*& 320^- 








[72]x«x «+- £#m 




JtKB ttttiK 


G^JS** 3 K 8 35 ftffl 3i# 6 3S 



[57]M 

W»-»AJfiifi! 6 S 6 (Pichia 

ppkq - hsa &}ftmmm& h sa »s« 

I 

00 

o 
o 

Z 

CO 
CD 



• • • • 

« • m 
i • * » 
» * • • ■ 
■ • ■ 

* » • * 



• ♦ * • ♦ « 

• ft • « » ft « 
ft ft ft ft • « 

• • ft ft « 
ft* ••• »• ft* • 



n m 45 JU 



ATC AAG TOG GTA AOC TTT ATT TCC CTT CTT TTT CIC TTT AOC TOG 
1: met lys trp val tlir phe ile ser leu leu phe leu phe ser ser 

-20 -15 • -10 

OCT TAT TCC AOG GOT GIG TTT OUT OGA GAT OCA GAC AAG ACT GAG 
Id ala tyr ser arg gly val phe arg arg asp ala his lys ser glu 

GIT OCT CAT COG TTT AAA GAT TIG G3A GAA GAA AAT TIC AAA OOC 
31: val ala liis arg phe lys asp leu gly glu . gju asn phe lys ala 

TTC CIC TIC ATT OGC TTT OCT CAC TAT CTT CAC CAC TOT CCA TTT 
4& leu val leu ile ala phe ala gin tyr leu gin gin cys pro phe 

GAA GAT CAT GTA AAA TTA GIC AAT GAA GTA ACT GAA TTT GCA AAA 
61: glu asp his val lys leu val asn glu val thr glu phe ala lys 

ACA TUT GTT OCT GAT GAA 1CA OCT GAA. AAT 1CT GAC AAA TCA CTT 
7d Hit cys val ala asp glu scr ala glu asn cys asp lys ser leu 

CAT AOC CTT TTT OGA GAC AAA TTA TOC ACA GTT OCA ACT CTT COT 
91: his tlir leu phe giy asp lys leu cys thr val ala thr leu arg 

GAA AOC TAT GGT GAA ATC GCT GAC IOC lUf OCA AAA CAA GAA OCT 
106: glu Qu lyi gly glu met ala asp cys cys ala Jy* gin glu piu 

GAG AGA AAT GAA TOC TIC TIG CAA CAC AAA GAT GAC AAC OCA AAC 
121: glu arg asn glu cys phe leu gin his lys asp asp asn pro asn 

CIC OGC OGA TIC GTG AGA OCA GAG GIT GAT GIG ATC TOC ACT OCT 
136 leu pro arg leu val arg pro glu val asp - val met cys tin* ala 

TTT CAT GAC AAT GAA GAG ACA TTT TIG AAA AAA TAC T1A TAT GAA 
151: phe his asp asn glu glu thr phe ieu lys lys tyr leu tyr glu 

ATT OCC AGA AGA CAT CUT TAC TTT TAT OCC CCC GAA CIC CIT TIC 
166: ile ala arg arg lus pro tyr phe tyr ala pro elu leu leu phe 

m i 
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& jj £ J 

AifiL?*SSScDNAW^#: 

(1) AB^M&RNA|ftS]ii 

^BSTrizolRNA >A*@AKIf 
HA RNA ; 

(2) pre-HSA cDNA ^/£*R PCR ft*br*§ 
m^e&5^HSASE5'ft3'^?!j, 

3f#J 1 : 5'CGGAATTCTTATAAGCCTAAGGCAGC 3' 

3I$J2: 5 'CGGGATCCACCATGAAGTGGGTAACCTTTATTTCC 3' 

vmm&iARf&mm& rna ^mfo, %.ft%&!&AJkm&w& 

pre-HSA cDNA , 

(3) #r#J2tA«@ 5>m BamHl ATG ZfaHi A7-|£ 
Kozak Jf^iJ 5'CCACC3\ 3'^^^SIS^^-ii:^^^- EcoRla ft 

~. HSA 3EE#Tti^#g^ ( Pichia pastoris ) +^J^ii 

(1) S*§Jti*J^ft pPKQ-HSA iftfag: 

J^F PUC19-HSA iE^ft^ pre-HSA SHJtl£fll #1 

^ssiaT, i #mm/&V5®&. \m 2Kb w 

pre-HSA *H0tft^-5ffl*B(iJ6l#Jtfj pPIC3.5K3ti*gsftg&, $f 

4t£.co// tgi ®%&mm, %kJpn.^nmmfoffimm&?Lm. %m 

$$MM&% DNA . #r*#^& DNA ffi BamHl m EcoRl MM® 
^iM*&J^3$ pPKQ-HSA . 

(2) %&Jfc$L pPIC9-HSA jfq pPIC9k-HSA 

31^ 3 : 

5' CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
mm 3 1 hk PUC19-HSA ± PCR r*g HSA cDNA g& 

/^tt^PCR^tJ^, /B^oIft£co*I@|#llE]i&. 

JTjoI^P P PIC9-HSA , 

JgJ^&DNA , 5'AOXl primer fP 3' AOX1 primer (Invitrogen ) , 

mfcmmmtiL hsa cdna i«m?y. ^^H^^iEa^^i^ 

U. ^i'JJ^iiEltt pPIC9-HSA J^fiffi BamHVfr EcoRlMV)^^ 
HSA ^HM"^, -%*§|I]gt-tfllft P P1C9-HSA mm.m BamHim EcoRim 

rnxmk^ hsa mmfrtz, ^mmmmmm pPic9kM&i£&, ^ 



nmmm^m^L dna , m^mtt dna m xho\^ EcoRmmw& 

^fS^lM^ pPIC9k-HSA . 

Q)mm& pPKQ-HSA ^VC^mmmm GS1 15(his4Mut *) 
$#J3tlftS*tti*^ft pPKQ-HSA ft pPIC9k-HSA ffi SallJ& 

Bgnm^^it. mnm^m ppic3.5k fp P pic9k mm.mm^ 

m/i!ltim%®&#mm=F?tM7k^. mm Invitrogen, Pichia 
Expression Kit Instruction Manual (Version E)^T^^$f j£ GS1 15 
flfi, ^^(WI^G418K) YPD^, ^#^|WIG418^'I4^PH 
ttj^lt, g MD ^^^ffi his+HM#t# GS115/HSA MS^Il 
S1B119 . 

(4)S£li£ft pichia pastoris GS1 15/HSA S1B1 19 *fc*fflfl£#]3ti£ 
^fTf&ftlft GS1 15/HSA M&*fflJ8&gSft 3ml YPD i^f, 30 X: 
300rpm i^^^mX 0.2% ~ 0.5%^ftl:^# 50ml BMGY.30 "C , 
300rpm OD 600 4~7 .&'fri&3£^(fcg: : F 15ml ^EJWlft BMMY 

igffMW, M 20-30 -CM«#it#, ^24hr^@|£!j0.5ml/L„ ^ 
0«#, l£ 4 °C]%>b, ±?f jfaA PMSF M ImM , - 20 °Ci^#; 
USA toft iHPMt 

$ 2L fft^i^^^^^l^m^^ffimii^^* 10KDa-50KDa 
M*£mm\$Z:fcT 50KDa 0.2L fcm®.. 

HSA 95 % ; 

{2W&fom£Bm*£ 50 'C&zS/h, *DA 3 732 

(3) pharose ©f L 7jCtt#& 

(NH4) 2 S0 4 ^^ Phenyl-Sepharoseft, ±#^ffl^^i5fe^M^i±5 
$ OD 280 <0.01 ^&ffl7jC}M, &3tffl7k&J&lft HSA W% 
95%; 

(4) ^Pm^l^^ME3 

®?G HSA i/tJfll^ - Sepharose & 1 #H#&*H£g£ 

?jfi^jt HSA - Sepharose HSA . m&mftlt HSA 
££fEAi6xM#, 1993,9(l)69-73]3f&$?cHSA 
£*fcffl#tttfcJllL?ltf, iliMS&'&T Sepharose; 

©i^7XM|lf^t#I'JW7X^I£l^iiil HSA £MfHji/tlfil 
fit" ^^Pft, i&*5MM#]^E3ll't^HSA, H]iBc^>98%; 

(5) £g«t& 

^fnMMft^E^gi&ig^i: lOKDa *£i£i^JiII 
ffl^^ifta. RT.tl W > 99%#J HSA , @i|»>98%; 



hsa mmM^^mm hsa 

— ft^^ifiJH^ 1 ^ft&lftSft' CGMCC No 0349 . 



i>L w -f; 



Mf^^ ( Pichia pastoris )~M.i&i8B&}ffi&* 3ti*fnjf;jg£fc4fc. 
AiflLVtS^S ( Human-Serum Albumin , HSA ) Jl- jfiL&tftfi 

XtfeiiliAtiMftttlMJ. M35W«tt*i5«l. {&*^AJllL*»^rR, 
&t&73ei*iW£#, jPHffl^Efi^fflBS^J^ HSA HxftAM 

hsa, ®.±&mm* m&mnmmi&%ikfm&®iw%i2fc. 

( Goodey,A.R.,TIBTECH 1993,8(1 1):430-433 ) HSA 

M»aia^%, hsa tt^tif 

^^^FmSSi. HSA^tffi^^nXik^'t'W^iil: 

a i %mm&M&, s^&aittus. €lal ( unuius 

Amoebocyte Lysate ) tttt^ft- HSA 
M^J##^# ( Pichia pastoris ) 0^i£^*|IlJJS£M>^§iJ > Afil^^ 
A^iSffat^&WaWUklPrevBtt, W.D. et al. ,1994 US Pat.5330901 
Ohmura, T. et.al., 1995, US Pat. 5440018 Ohda,T.et.al.,1997 US 
Pat.5612197 Sreekrishna ,K.et.al. 1998.US Pat.5707828]^T HSA ffi 

H64kX?;tt»'A'*tttf W hsa . 

DNA £#i5«HJ&. Klenow Jtl£# WMW^i^^W^ 
%G\BCO BRL ^-^J^pp. pPlC9, Pichia pastoris GS1 15(his4 Mut + ) 
Invitrogen ^> f] P n p . DNA If ?ij ii Trizol RNA fth &i$ 

Promcga^fO, YNB ( W/O amino acid ) Eijg D1FCO & 

n. 



tfcffl Trizol RNA ftl&tim&imjjfe* iK+HAJBEffF *HJ3&*$ 
RNA ; 

2 . pre-HSA cDNA £j&fP PCR fcftTm 

m^e^^HSAS@5'fB3'^jf^J. ftitSlttl: 
?|%SJ 1 : 5'CGGAATTCTTATAAGCCTAAGGCAGC 3' 

5 j 2 : 5 'CGGG ATCCACC ATG AAGTGGGTAACCTTTATTTCC 3 ' 

i^inwAffatt^ rna %mfa, mm dna Gmm£imto 

Jf'fe, ft ft 31 4*1 1 frSltt 2 S.$tm^^A«S^a pre-HSA 
cDNA . 

3 , PCR pre-HSA cDNA 

&BS klenow R^»Ji#ttffl^j*,^ISli|Jctt PCR/^tlffl klenow 
BfcflJtt PUC19 #r*#&f£^$f4fc TGI 

DNA , 0tf#J^& DNA ffl SamM ?P £co/?1 3RBW3ftJ^&£{l5Mg& 

6 PUC19-HSA . PUC19 |fcfr±3lt)-W40 fp W-l , 
pre-HSA ^I^B&IEifc^'Ji&H-SI ttWJ&HjfeBMJ'Jf 

fl-««*3t36, fiIililf?J^^ HSA %±-%L. pre-HSA ft 
KMfiJf^JiSLffl 1 (pre-HSA «K&gfil!W. 

4 , 0f*4)jgg@ 5'^^- M ftj&Ja ATG 2. 
f|]#— Kozaktf:?iJ 5'-CCACC-3\ J/L@ 2 ( J4|j£ pre-HSA cDNA 5' 
% Kozak^^iJ) . ymmmk®®^- EcoRlikti, #J*L0 3 

( Ifygt pre-HSA cDNA 3'^/^^J ) . 

HSA ^Mt^ffUn ( Pichia pastoris ) W^ti* 

1 . S£§Jti£M& pPKQ-HSA ftj^g: 

5& PUC19-HSA J^i^^ 5 pre-HSA 5fq £co/H 

BtgStfJT. 1 ^ffl@»/HC^lH]i&. jfttfj 2Kb W 

pre-HSA MUslifctflfc, ^ffl*BfWJg$-Witt pPIC3.5K 
ftitEcoIi TGI ^g&M, &**^#S**ffii2EWtt£ll. * 
ffl^MMll&J^ft DNA . BffWJUfe DNA ffi 5<wn#I *P £co*I 
-a^^ttJM^aJ^^i pPKQ-HSA . 

2 . 3ti*j^*» pPIC9-HSA ifp P PlC9k-HSA fft^jjt 
i£it3l#j3: 

5' CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
M3l$l3fl3|$J.l >APUCl9-HSA±PCRriiHSAcDNA^|S, @& 



M pPIC9 J©J&j£&, £.«>/» TGI SgSSMfi. &^®rf?*S1? 
^fcolfa £co£IjKSI'Wfc]^2E£MJS& pPIC9-HSA , 

JgJ^$L DNA , 3fel 5'AOXl primer ffl 3' A0X1 primer (Invitrogen ) , 
HSA cDNA m^n. H^^iEttWRIi* 
flL gtHJfrifcTiEA*) PPIC9-HSA j^^M SamMfa £coflI@§-£|#[e]lfe;'£- 
HSASHtflfc. ^JBffilW#ttpPlC9kJifr&i£g, $Hfc£.co/iTGl 

J^3& DNA , JSJH&JRtt DNA M XhoW EcoRmm^^Mmm^L 
P PIC9k-HSA . 

3 , mm.m%L ppkq-hsa ^^m^mm gsi i5(hi S 4Mut *) 

J#5fcg$:^j£&fr pPKQ-HSA ft pPlC9k-HSA##JS pP!C3.5K 
ftpPIC9Kfij£ffn5ffc, ft£G418tfc&a@, fc^UBJtESft, RT 

R-»4l^lfi+*^aSHtt»fltt^*MkiH*3it G418 ftftttriUr; 

nmm&Mm&mm. ppkq-hsa # 

pPIC9k-HSA m SallWL £gfllfc#8ttffc. MH^m pPlC3.5k ft 
P PIC9k ©«fcffi|^Bi«]8Mfcffc. W/ftttttllEliR^*^ ^c** ( t'. 

}£Bg Invitrogen, Pichia Expression Kit Instruction Manual (Version E)^T 
GSI 15 *fflBS, &^*^&/£G418lttYPD¥&. S&fiMF 
|W] G4 1 8 tfctfe «J PHl^H , & MD sp&ME his+^M GS 1 1 5/HSA 
Sffl££SlB119. 

4. Sil^ll Pichia pastoris GS115/HSA-S1B1 19 £Mfflfl6ftj^& 
sfojfflf i^tUW GSI 1 5/HSA S&afljfi&fli 3ml YPD i^f, 30 *C 

300rpm f?W 0.2% ~ 0.5%&fl«gg# 50ml BMGY,30 'C , 

300rpm OD 600 4-7 .^friBrJlMffcgrf 15ml BMMY 

iSlttS** 3 , 2 20-30 *CM^#i§#. ^24hrjbP¥I^M0.5ml/L„ £ 
Btf&#, & 4 'C^fr, ±Vf ftP A PMSF M lmM , - 20 20ml 
±7»«tg 10 % SDS-PAGE%&, %^*T*E»f€,. Sfcfi^&^l 
67KDiWkG*m&ft* Jnffl4. ( SDS-PAGE HSA ) . 

(I:24hr £g|v£,II:48hr Hl-.LMW ) Westen-bldt ft 

mmmx hsa nt^^^ti. *«f%*«j£±tt*+ hsa $ 

#, JflB3 5. (jJcflFfcafaH^HSA-g-fc) (I: ft]£ HSA<500ug/ml, II: 
HSA300ug/ml , III: HSA100ug/ml,IV : #?f HSA50ug/ml , 
V-VIl:48hr J£#?fcO . HSA ft&iftg£$Q|£ 6 .(faffiiK^ HSA 



ffl£S). 2 A£@£^ HSA ^*pT^^ 140mg/L . 

BMMY £M®ftMtfJ*M, HSA 

/iwitM^ ( m Lntmstn hsa mw&& g ^ 

H> HSA W^KSgfrffc 

HSA W^*«fliEW»^«at. <S*£tt*iJK9i[ U.S. Pat. 
5440018, US Pat. 5369020]. fM]$3M&etf^ft»9gl|»r& 

HSA . • 

hsa frmmmm: 

2hi&'&;jgmw£BWLm£mmjz, mmm^m lOKDa-soKDa 

HSA > 95 % ; 

2, Jftfi 

^^^^^.fe^^^APASmNH4)2S0 4 l:M^ 20 
*fe£. #flfti3 20 %(NH4) 2 S0 4 ^^Phenyl-Sepharosett, ±#^ffl 

HSA gS, 95%; 
4. ^MUfi^^S^ 

(O^cHSA^StfKt/tJflLTS- Sepharose ft] fcij^: & 1 . jfrfti&flg 
£&&Slt&*l HSA - Sepharose HSA . «[tb«[^ HSA 

Sc^^A^f^^, ^«JXS#}R 1993,9(1)69-73]^ 
\§?t HSA £M$!tf#lft*AJft^iIS^^£^ Sepharose ±; 

^fOtt. ![S8lEilWS6«ll|SP^HSA, @ft$) 98 %• 

5 , gttS 

^fPM«iflgfill*^«ii^^l: lOKDa tS^fi^Mll 
*1#«£L WiU*b%. > 99%6<J HSA , [Uitft^ > 98 % ; 

6 , jt£#&^B£ 

jmlbm hsa mmKm®m=Fmim hsa 

&#£^#&fom#J HSA ti 10 % SDS - PAGE&J&%&, & 

ft&feSM^ff**. «n*f99s, #j.ME^ftjt, aims. 

( SDS-PAGE ##r*$'ftlft HSA ) . 



GS115/HSA-SIBU9 , &MWM^M%^jfiW-^ Pichia pastoris , 

1998 ^5^5 BUf 
, «^#^J CGMCC No 0349 . 

£2£$J 1 pre-HSA cDNA #J#t*# 
9L2 3LK&Bmi&* fcJSTrlzol RNA ffl&ttffl*ft#3r&, /A 
AJKJJT*fflJ& c Wll& RNA . *S&E*g^& hsa ^@ 5'fq ym&m, 

TSttY5\Vtl ( Primer ) %tt~F: 

5|*Sl 1: 5' CGGAATTCTTATAAGCCTAACGCAGC 3' 

§|#J 2: 5' CGGGATCCACCATGAAGTGGGTAACCTTTATTTCC 3' 

^tt«ftA£flttM& RNA ft^fe, PCR &ft*<£j&AJMllSS& 
pre-HSA cDNA . PCR R&faJfc&mXtBk ( Scharf S. J. , In PCR 
protocol: A Guide to Method and Application, 2nd ed. New York, 
Academic Press, USA 1990 ) j£fir. 

94 *C 45 f£, 

55°Cii^l^, 

72 °CE# 1 ft 30 
^40>h«5F, ftj&72 , C«aiO^«'. PCRJ^tJ^l %$UIMtfeft 

PCR J*®}. 

Scfig klenow flEffltffe, ftHJifeftJ PCR TtJffi klenow 

M-g^mpf. mmttmmwj*®. ^to pcr^-^^i 



PUC19 ( Jflw/tt ) lul 

5 xj£jg*lM 3ul 

T4 DNA jiftHdu/ul) 1. 5ul 

5to^/(lu/ul) 0. 5ul 

PCR ftW-F 1 ®} 5ul 

HjO 4ul 



KA±ffl*&«» 21 ic&s 5 /hat. fimmmryamtt, & con tgi $g 
dna . mnmk dna $ $ ^« ^n^^^^^tBsmn^ 

PUC19-HSA . 

ghWJ 2 Hi*^*iL pPKQ-HSA ftffljg 
i|$ PUC19-HSA pre-HSA SBJtl£fl! *P EcoRl 



T: 

pPIC3. SUBamHl, EcoRl #!) lul 

5 3ul 

T4 DNA j£J£g|(lu/ul) 1. 5ul 

pre-HSA 3ul 

H:0 6. 5ul 



W±m£«l 21 'Ci£t£ 5 /hat. £ co/i TGI 

DNA . ffi%m$L DNA ffl fP EcoRl )RB&-&J&£*§ftSM& 

pPKQ-HSA . 

£S£#J 3 3ti£J^fc P PIC9K-HSA 

31 3 : 5' CGCTCGACAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
ffl5|#J 3"fP5l#J 1 ( &$kM®\ 1 )JA PUC19-HSA ± PCR r*g HSA cDNA 
itS, r^^fWIil^J 1 . ^/miMMH&PCRf^, ffi Xhol *P 

ecori mmm^^nwimmm mwmm&t&m&ft^m 2 . 
*ffl««i»*iw*ffi3Bi[ dna . mnm®. dna e xh 0 \ m e co r\ 

jKi^^^I^tafg pPIC9-HSA . 

$'J # M & DNA , 3fc ffl 5'A0X1 primer #1 3'AOXl primer 
( Invitrogen ) , iU^fi^^ HSA cDNA WWf?'J. 2W:£r&& 
jffl Promega iUffi^^J^^#^T^„ ^II^H^^IESllftimUfl!. 

pPIC9-HSA %L®.m BamtR *q £cov9I H^H]^ HSA 

& DNA „ ffi%m& DNA ffl J7?oI fP £c<tfl ^SI^^^SMfe 
pPIC9K-HSA . 

WftM&}-Rm.%:&f%%L pPKQ-HSA ft pPIC9K-HSA ##Jffl 5*71 s& 
BglU MW&it, mm^m PPIC3. 5K ft PPIC9K M^aiwi^^ 
m/M$m\E\i&#mMT3tnfc'£. & Invitrogen ^Mfr 
%n$iyf'}£ ( Invitrogen , Pichia Expression Kit Instruction 



ManuaKVersion E>) GS115 %$fft£fflj®. 5ft±3££*j 5ug 

dna ^gij^ soui GS115 %&4tmmm&, %m no-nd 

*IMfc, %$t4t^#^J: E&fiE 1500V, 25uF, JfePJ. 200Q . % 

lmol/L IJJ^S, 30 'C#M-/hBt, #nA 0. 5mlYPD ( 10 g/L @£^r 
20 g/L 20g/L ffi$|f ) J§ 30 XJftifiiift. HZl?c& 

3£ft'fr£Bfc±?H, AnA 300ui 3c»7R*#»#. lOOul &*fr£ 
G418 ft YPD G418 # 0. 5rag/ml, 1. Omg/ml, 

1. 5mg/ml ) , 30 'C 3 ~ 4 ^JS«FBttjt|tjiSi»IID^*|MEhis+« 
M, 30 -C 2 ^aMPBtt^BlEP* pastoris GS115/HSA fiffl. 

G418 YPD ¥*±WPHttaftSteA HSA ^@ 

£S£$J 5 HSA £l£#g£^ft^i* 
«FWf Jft Cb Ad GSl 1 5/HSA S1B1 1 9 IB JMfi^f 3 ml YPDi^<ff, 
30 TC 300 r/rain 3§J^ W 0. 2 %t£#gJflA# 5 Oral BMGY 

( 10 g/L 20 g/L m&ffi, 0. 1 M $£$p&$i?ft P H6. 0 , 

13.4 g/L YNB, 4x10^/1 10 g/L ft 250 ml & 

#$t<K 30 1C 300 rpm 0D...& 4-5 . %U 5000 rpm ^fr 4 

niti .WiM&lMfom 15 ml BMMY( ^ BMGY t 10 g/L 5 ml /L 

) *#J§$$#SI 150ml H^M, 28 'C 300 rpm ftftffiW. % 24 
'hmhWmi} 5 ml/L . 12 . 24 , 36 * 48 , 96 /JnB«#. 
4 "C 15000 rpm ?£^i> 10 rain fe, ±?f i/lBPiPA PMSF M lmM, Jfc-20 

6 hsa toftumik 

1 , £l HSA tiiJfiL^ft#t*# m lmg/ml ft HSA ( Sigma ) 
%±fem%litffl8LT££MMftM^m&. UJs% 3 ^ffi lmg/ml 

w hsa ft^^ttsiiwkfflinissftaE-. & 3 *iwaftftjg*jiiL, 

2, ftHSA-Sepharose 4B ^flttfllifc ( *P&, 

1993, 9 (1): 69-73 MH&gS-Sepharose 
4B gfcfl:. ^$^#ftMA HSA fctM ffl 0. lmol/L pH7. 5 ftftR&tfft 
itff^-, ffli§#fa£##?'j^ 10 ODWml . £ 40g tti^ft^g- 
Sepharose4Bife^jiBA 80ml Jrt HSA taUfiLT^^ , f 4 X:#C$^#& 
itl 0. 5mol/L NaCl 3 &/5$^F, ft HSA-Sepharose B 
160ml 3. lmg/ml ft&HfittfAftl lmol/L pH7. 4 Tris-HCl *f 



Wl^^filPjifi^f 0. 02 mol/L pH7. 2 ^^^M 5 ^ ( $ 

3 , rHSA W^«f%Sc*^^Tfe W HSA ftjftLft 
«J36lCjte«[^d£%S:»|R, £#*E*fcj£*Ss* HSA ( 50- 
500ug/ral )?P#$iJ#p D p# 5ul , 120V ^Qc 2 - 3/jNfltMtKi£l*IJ|E|S. 

ffigft. m^Wffl^^:#ii#p D n^ HSA #4. 

4 . '^f^ft&'i ^ 2L ft5£&ttffl?L@ ( MWCO ) 
50000 it^W + S^tt^il 0. 2L. Folin-Bti£ftAft%&8| 

hsa «s*g*it»$iEf^tatta, ^«*f& 

HSA -^#^1 1. 33mg/ml . > 95 % . 

5. Jffife 100ml ft£g£B|fti)Rft£ 50 r^^T»0 3. 0 J&ig 

6, Phenyl-SepharoseiK7M$#& I 3 £ £f *£ft #1 
100ml "fiDAS^K^gl 20 Xjfc&feK. HSA/(NH<) 2 S0< j^jffiAm 
KftTflW Phenyl-Sepharose fi, 2 fiHM¥«rttftK. 
»ftii!^^^^^fi0>t^ffi^7KM, ifc&ffiK&TKftAft HSA . 
-£fi##T^.. ^Phenyl-Sepharose MM HSA 10 -f§, 0I& 

90%. 

7 , ^S^fOilUf^'tt: 5£7fcJI#rgfc4fc HSA *$ 20ml 5tf 
0. Olmol/L , pH7. 2 ft&gff>$ ( 3" 0. 9%M,it® ) S'flf. ^ HSA & 
fcJM&tttt- Sepharose 4B Hffltt^ W 0. lmol/L pH2. 6 ^ Gly- 
HC1 3mol/L|)MKHWP< 0. Olmol/L pH7. 2 ftMg&tfft- 
0. 9%*Wfcttife$fc. ±i£3fc#r 3 F*« HSA ( $j 25ml ) j£A HSA 
fPft, fflaStff^^dj^— HSAtfe. ifcHSA^tg SDS-PAGE^gc^ 

^flttftJnfl! 0. lmol/L pH2. 6Gly-HCl 
3mol/LM^, 0. Olmol/L pH7. 2 - 0. 9%*Wfc|ftft& 

HSA 98% 

8 , S^J^Sfc ^Ul|ffidiI6^( 30ml )gMWC0 10000 
5Ifciifi«J*3!jai*Smifc. hsa|hI«>95%. 

9 , M^nmTm hsa mmK^vtm^mim 

HSA If pp a 
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TTT OCT AAA AG3 TAT AAA GX OCT TTT /\CA GAA TGI" IOC OKA OCT 
181: phe ala lys arg tyr lys* aJa aia phe tlir glu cys cys gin ala 

ocr gat aaa ocr or 'ioc era trj cca aag etc gat uaa err cos 

19ft ala asp lys ala ala cys leu leu pro lys leu asp glu leu arg 

GAT GAA GGG AAG GIT 1UG TUT OX AAA CAG AGA CJC AAG 1XJY GOT 
211: asp glu gly lys ala ser ser aia lys gin aig leu lys cys ala 

AGT CRT CAA AAA TTT GGA GAA AGA OCT lie AAA OCA TOG OCA GFA 
226: ser leu gin lys phe gly glu arg ala** phe lys ala trp ala val 

ocr err: ctttt act. gag aga ttc crn aaa arr gag ttt oca gaa ctit 

241: ala arg leu ser gin arg phe pro lys ala glu phe ala glu val 

T02 AAG TTA GIG ACA GAT CTT ACE AAA GIU CAC AOG GAA 1XX2 IOC 
256: ser lys leu val thr asp leu thr lys val his ti\r glu cys cys. 

CAT GGA GAT CTG CTT GAA TGT OCT GAT GAG AG3 GOG GAC CTT GOG 
271: his gly asp leu leu glu cys ala asp asp arg ala asp leu ala 

AAG TAT AH: TUT GAA AAT CAA GAT TOG ART TCC AGT AAA CTG AAG 
2SG lys tyr ile cys glu asn gin asp ser ile ser ser lys leu lys 

GAG TCC TGr GAA AAA CCT C1G TIG GAA AAA TCC CAC TGC ATT GCC 
301: glu cys cys glu lys pro leu leu glu lys ser lus cys ile ala 

GAA GRj GAA AAT GAT GAG ATG OCT OCT CAC TIG OCT 1CA TTA OCT 
316; glu val glu asn asp glu met prn ala asp leu pro ser leu ala 

OCT GAT TIT Crr GAA AGr AAG GAT GIT IOC AAA AAG TAT GCr GAG 
331: ala asp phe val glu ser lys asp val cys lys asn ryr ala glu 

GCA AAG GAT GIC TTC TTG OGC ATG TTT TIG TAT GAA TAT OCA AGA 
346 ala lys asp val phe leu gly met phe leu tyr glu tyr ala arg 

ACT, CAT (XT GAT TAC TTT GTC Old CTC CTT, CTT. AGA CTT OCT. AAG 
361: arg his pro asp ryr ser val val leu leu ieu arg leu ala lys 

ACA TAT GAA ACC ACT CTA GAA AAG IOC lUr OCC OCT OCA GAT (XT' 
376: thr ryr glu thr tlir leu ■ glu lys cys cys ala ala ala asp pro 

CAT GAA TOC TAT OCC AAA GIU TIC GAT GAA TIT AAA (XT C1T GIG 
391: lus glu cys tyr ala lys val phe asp glu phe lys pro leu val 



GAA GAG CCf CAG AAT TTA"AIC AAA CAA AAT TUr GAG C1T 111 GAG 
405: glu glu pro gin asn leu iie lys gin asn cys glu leu phe glu 

CAG CTT CTiA GAG TAC AAA TTC TAG AAT (TO OTA TTA GTT CTff TAC 
421: gin leu gly glu tyr lys phe gin asn ala leu leu val arg tyr 

ACC AAG AAA GTA OX! CAA GIG 1CA ACT OCA ACT CTT GrA GAG GIC 
43d thr lys lys val pro gin val ser Uir pro U\r leu val glu vol 

TCA AGA AAC CTA OGA AAA GIG 03C AGC AAA TUT 1GT AAA CAT OCT 
451: ser arg asn leu gly lys val gly ser lys cys cys lys lus pro 

GAA OCA AAA AGA ATO COC TGT OCA GAA GAC TAT CTA TOC GIG GIC 
4(36: glu ala lys arg met pro cys ala glu asp tyr leu ser val val 

GIG AAC CAG TTA TUT GIG TIG CAT GAG AAA AOG OCA GTA ACT GAC 
481: leu asn gin leu cys val leu liis glu lys thr pro vai ser asp 

AGA GIC AiX AAA TOC TOC ACA GAA TOC TIG GTG AAC AGG GGA OCA 
<&i arg val thr lys cys cys thr glu ser leu val asn arg nrg pro 

TQ2 TTT TCA OCT CIG GAA GIC GAT GAA ;\CA TAC GTT CGC AAA GAG 
511: cys phe ser ala leu glu val asp glu Uu* tyr val pro lys glu 

TTT AAT OCT GAA ACA TTC ACC TTC CAT CCA GAT ATA TCC ACA CTT 
535; phe asn ala glu Uu* phe Uu* phe his ala asp ile cys thr leu 

TUT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT OCA (TTT GIT GAG 
541: ser glu lys glu arg gin ile lys lys gin thr ala leu val glu 

CTT GIG AAA CAC AAG OCC AAG GCA ACA AAA GAG CAA CTG AAV OCT 
53d leu val lys lus lys pro lys ala U\r lys glu gin leu lys aJa 

GIT ATG GAT GAT TIC GCA OCT TTT GTA GAG AAG TOC TOC AAG OCT 
571: vol met asp asp phe ala ala phe val glu lys cys cys lys ala 

GAC GAT AAG GAG ACC TOC TTT QIC GAG GAG GOT AAA AAA CTT GTT 
535: asp asp lys glu thr cys phe ala glu glu gly lys lys leu \nl 

OCT GCA ACT CAA OCT Gl"C TTA G3C TTA TAA 
601: ala ala ser gin ala ala ku gjy leu • 
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5' GGA TCC ACC ATC AAG TOG GTA AOC TTT ATT TO: CTT CTT TTT 3 1 
^/ ^ met lys trp val thr phc ile ser leu leu phe 

BamHl Kozakscq. 
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